The decompensated detrusor I: the effects of bladder outlet obstruction on the use of intracellular calcium stores.
As in other smooth muscle groups, extracellular calcium influx as well as the release of calcium from intracellular storage sites or sarcoplasmic reticulum occur in response to receptor stimulation. The relative participation of extracellular influx versus intracellular release has recently been shown to be influenced by developmental stage and obstruction. Partial bladder outlet obstruction results in marked hypertrophy of the bladder and produces alterations in contractile function. To understand better how this contractile dysfunction after outlet obstruction is influenced by intracellular calcium handling we tested the effects of 2 drugs with known effects on the sarcoplasmic reticulum. We evaluated ryanodine, which blocks the release of calcium from the sarcoplasmic reticulum, and thapsigargin, which blocks the ability of the sarcoplasmic reticulum to pump cytosolic calcium back into the storage sites. Rabbit bladders were obstructed for different periods, after which detrusor muscle strips were harvested and contractile performance was evaluated in the absence and presence of ryanodine and thapsigargin. In the early phases of outlet obstruction the release of intracellular calcium increased significantly. With prolonged obstruction and detrusor decompensation the intracellular storage sites lost the ability to contribute to the generation of contractile force. Alterations in the calcium handling ability of the smooth muscle cell appear to have an important role in the process of decompensation of bladder function in infravesical obstruction.